Unfolding of the regulatory subunit of cAMP-dependent protein kinase I.
The unfolding of the recombinant regulatory subunit of cAMP-dependent protein kinase I was followed by monitoring the intrinsic protein fluorescence. Unfolding proceeds in at least two stages. First, the quenching of fluorescence due to cAMP binding is abolished at relatively low levels of urea (less than 2 M) and is observed as an increase in intensity at 340 nm. The high-affinity binding of cAMP is retained in 3 M urea even though the quenching is lost. The second stage of unfolding, presumably representing unfolding of the polypeptide chain, is seen as a shift in lambda max from 340 to 353 nm. The midpoint concentration, Cm, for this process is 5.0 M. Cyclic AMP binding activity is lost at a half-maximal urea concentration of 3.5 M and precedes the shift in lambda max. Unfolding of the protein in the presence of urea was fully reversible; furthermore, the presence of excess levels of cAMP stabilized the regulatory subunit. A free energy value (delta GDH2O) of 7.1 +/- 0.2 kcal/mol was calculated for the native form of the protein when denaturation was induced with either urea or guanidine hydrochloride. Iodide quenching of tryptophan fluorescence was used to elucidate the number of tryptophan residues accessible during various stages of the unfolding process. In the native cAMP-bound form of the regulatory subunit, only one of the three tryptophans in the regulatory subunit is quenched by iodide while more than two tryptophans can be quenched with iodide in the presence of 3 M urea.